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    Abstract
Acquiring environmental information is vital for organisms as it informs about the location of resources, mating partners, and predators. The freshwater crustacean Daphnia detects predator specific chemical cues released by its predators and subsequently develops defensive morphological features that reduce the predation risk. The detection of such chemical information is generally processed via distinct chemoreceptors that are located on chemoreceptor cells. Lately an ancestral type of ionotropic receptors (IRs) has been identified in crustaceans. IRs and the putative co-receptors IR25a and IR93a are postulated to be involved in chemoreception However, functional roles have not been assessed. Here, using three Daphnia species as model, we report that the two co-receptors are expressed within the chemosensory antennules and gene expression is increased with predator perception. Importantly, RNA interference mediated knock-down of the two IRs impedes species-specific defense expression in the three Daphnia species. Our results suggest that (albeit not testing the enigmatic receptor protein directly), the reduction of two associated proteins has impaired the functional aggregation of the postulated chemoreceptor complex. This in turn has hampered the perception of environmentally relevant chemical cues resulting in a substantial reduction of defensive morphological features.
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